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salts are readily accomplished in many bacterial, fungal, and plant
systems. These oxidation-reduction reactions permit the intercon-
version of nitrate and nitrite salts and the generation of reactive
nitrogen oxides. Nitrate and nitrite salts are also transformed to
reactive nitrogen oxides by gamma radiation and by photolysis.

Chemical experiments have demonstrated that nitrate, nitrite, and
some oxides of nitrogen can interact with substances such as secondary
or tertiary amines or amides, resulting in the formation of N-nitroso
compounds. These compounds may also be produced endogenously from
the same precursors. In addition to nitrosamines, classes of N-nitroso
compounds include nitrosamides (such as nitrosoureas, nitrosoguanidines,
and nitrosocarbamates).

Certain agents or conditions have been shown to enhance or in-
hibit the nitrosation reactions that lead to the formation of N-nitroso
compounds. For example, nitrosation of secondary amines by aqueous
nitrous acid can be catalyzed by thiocyanate and iodide and by some
phenols, thiols, and alkenes. On the other hand, nitrosation of
secondary amines, amides, ureas, and guanidines by aqueous nitrous
acid can be inhibited by ascorbic acid (vitamin C), a-tocopherol
(vitamin E), and certain naturally occurring phenols and thiols.

Transnitrosation (the transfer of a nitroso group from a nitroso
compound to an amino compound) of organic nitroso and nitro compounds
can take place in vitro in simple chemical systems, but there is no
information on its occurrence in foods.

The extent to which N-nitroso compounds are formed in foods is
affected by the type of matrix (hydrophilic or hydrophobic), the
presence of natural antioxidants, and methods of processing and
cooking. Nitrogen oxides generated during the processing of foods
may also produce N-nitroso compounds.

The chemistry of nitrate, nitrite, and N-nitroso compounds is
discussed further in Chapter 4.

ENVIRONMENTAL DISTRIBUTION AND EXPOSURE OF HUMANS
Nitrate, Nitrite, and Nitrogen Oxides

Levels of nitrate and nitrite vary widely among foods and in the
environment.  In foods, they depend on a number of factors, including
agricultural practices and storage conditions. These factors, combined
with the limitations in analytical techniques for measuring nitrate
and nitrite and in methods for the accurate determination of food
consumption, make it difficult to estimate precisely the exposure of
humans to these compounds. Nevertheless, the committee has made
estimates of such exposures. These estimates should not be taken at
face value; rather, they should be used as a guide to gain an under-
standing of the relative contribution of different sources to the
exposure of humans to nitrate and nitrite.